Promoter methylation of O(6)-methylguanine-DNA-methyltransferase in lung cancer is regulated by p53.
Methylation of the O(6)-methylguanine-DNA-methyltransferase (MGMT) promoter is associated with G:C to A:T transitions in the p53 gene in various human cancers, including lung cancer. In tumors with p53 mutation, MGMT promoter methylation is more common in advanced tumors than in early tumors. However, in tumors with wild-type p53, MGMT promoter methylation is independent of tumor stage. To elucidate whether p53 participates in MGMT promoter methylation, we engineered three cell models: A549 cells with RNA interference (RNAi)-mediated knockdown of p53, and p53 null H1299 cells transfected with either wild-type p53 (WT-p53) or mutant-p53 (L194R, and R249S-p53). Knockdown of endogenous p53 increased MGMT promoter methylation in A549 cells, and transient expression of WT-p53 in p53 null H1299 cells diminished MGMT promoter methylation, whereas the MGMT promoter methylation status were unchanged by expression of mutant-p53. Previous work showed that p53 modulates DNA-methyltransferase 1 (DNMT1) expression; we additionally examined chromatin remodeling proteins expression levels of histone deacetylase 1 (HDAC1). We found that p53 knockdown elevated expression of both DNMT1 and HDAC1 in A549 cells. Conversely, expressing WT-p53 in p53 null H1299 cells reduced DNMT1 and HDAC1 expression, but the reduction of both proteins was not observed in expressing mutant-p53 H1299 cells. CHIP analysis further showed that DNMT1 and HDAC1 binding to the MGMT promoter was increased by MGMT promoter methylation and decreased by MGMT promoter demethylation. In conclusion, MGMT promoter methylation modulated by p53 status could partially promote p53 mutation occurrence in advanced lung tumors.